Site of inhibition of rat liver microsomal fatty acid chain elongation system by dec-2-ynoyl coenzyme A. Possible mechanism of inhibition.
The present study examines the effect of the acetylenic thioester dec-2-ynoyl-CoA (delta 2 10 identical to 1-CoA) on the microsomal fatty acid chain elongation pathway in rat liver. When the individual reactions of the elongation system were measured in the presence of delta 2 10 identical to 1-CoA, the trans-2-enoyl-CoA reductase activity was markedly inhibited (Ki = 2.5 microM), whereas the activities of the condensing enzyme, the beta-ketoacyl-CoA reductase, and the beta-hydroxyacyl-CoA dehydrase were not affected. The absence of inhibition of total microsomal fatty acid elongation was attributed to the significant accumulation of the intermediates, beta-hydroxyacyl-CoA and trans-2-enoyl-CoA, without formation of the saturated elongated product, indicating that the trans-2-enoyl-CoA reductase-catalyzed reaction was the only site affected by the inhibitor. The nature of the inhibition was noncompetitive. In contrast to the delta 2 10 identical to 1-CoA, delta 3 10 identical to 1-CoA did not inhibit trans-2-enoyl-CoA reductase activity, suggesting that the mode of inhibition was not via formation of the 2,3-allene derivative. Based on the observation (a) that p-chloromercuribenzoate markedly inhibits reductase activity, (b) that dithiothreitol protects the enzyme against inactivation by delta 2 10 identical to 1-CoA, (c) of the spectral manifestation of the interaction between thiol reagents and delta 2 10 identical to 1-CoA depicting an absorbance peak similar to that of the beta-ketoacyl thioester-Mg2+ enolate complex, (d) of a similar absorbance spectrum formed by the interaction between delta 2 10 identical to 1-CoA and liver microsomes, and (e) of the absence of formation of a similar spectrum by delta 3 10 identical to 1-CoA, trans-2-10:1-CoA, or delta 2 10 identical to 1 free acid with liver microsomes, we propose that delta 2 10 identical to 1-CoA inactivates trans-2-enoyl-CoA reductase by covalently binding to a critical sulfhydryl group at or in close proximity to the active site of the enzyme.